The purpose of this paper is to evaluate the implementation of the Move to Improve worksite physical activity program using a four step framework that includes the following: (i) defining the active ingredients, (ii) using good methods to measure implementation, (iii) monitoring implementation and (iv) relating implementation to outcomes. The intervention active ingredients consisted of a goal setting behavior change program, a team competition and environmental supports. Intervention fidelity and dose were measured by surveys administered to site co-ordinators, team captains and employees. Implementation was monitored by the use of biweekly assessments that tracked individual physical activity levels and through weekly reports of the project director and site co-ordinators. Latent growth modeling was conducted to determine whether intervention outcomes were affected by site implementation (i.e. fidelity) and/or participation by employees (i.e. dose). Results showed high levels of intervention fidelity, moderate to high levels of intervention dose delivered and moderate levels of the intervention dose received. Level of implementation affected the degree of change in vigorous physical activity (Mean 5 5.4 versus 2.2; v 2 5 4.9, df 5 1), otherwise outcome measures were unaffected by fidelity and dose. These findings suggest that practitioners should focus more energy assuring that the core components are fully implemented and be less concerned about the level of participation.
Introduction
Despite widespread attempts to increase physical activity levels in the general population of the United States, only a third of adults engage in recommended levels of either moderate or vigorous physical activity [1] and a fourth of adults engage in no leisure-time physical activity [2] . Workplaces offer unique opportunities to implement interventions to increase leisure physical activity, and national public health objectives in the United States have identified workplaces as premier settings for physical activity programs [3] . However, the efficacy and effectiveness of such interventions have been modest [4] , possibly because implementation of key intervention components was incomplete or unknown [5] . Here, we report on the fidelity and dose of Move to Improve, a workplace intervention that successfully increased employee's leisure-time physical activity [6] .
Flay et al. [7] have proposed standards for determining intervention effectiveness, many of which involve the careful documentation and implementation of the intervention. Research has shown that the level of implementation of an intervention significantly impacts the intervention effects to the extent that higher levels of (or better) implementation are associated with more positive outcomes [8] . Threshold effects have also been reported in the literature, in which positive program effects occur only after a certain level of implementation has been attained [8] . Clearly, documenting the implementation of an intervention by means of process evaluation in an effectiveness study is essential to fully understanding the effects of that intervention and ultimately facilitating its translation into practice [9] .
Researchers have discussed the importance of documenting implementation and have included implementation as a component of their evaluation frameworks [10] . Glasgow [10] includes implementation as one of the dimensions of his RE-AIM evaluation framework which includes reach, efficacy/effectiveness, adoption, implementation and maintenance and recommends that implementation be included as part of the CONSORT reporting guidelines. Linnan and Steckler [11] include implementation among their key components of process evaluation including context, reach, dose delivered, dose received, fidelity, implementation and recruitment. Although both authors agree that implementation is the extent to which the intervention has been implemented as intended, Linnan [11] argues that implementation should be a composite of reach, dose and fidelity believing that the extent to which the intervention has been received by the audience is part of the formula. Regardless of the importance of implementation as part of the evaluation process, neither author provides a process by which to evaluate implementation, a critical step in the intervention research process. Durlak [8] has outlined four steps that provide a framework from which to study the implementation of an intervention. These steps include the following: (i) defining the active ingredients, (ii) using good methods to measure implementation, (iii) monitoring implementation and (iv) relating implementation to outcomes.
Defining the active ingredients includes using theory or past research to delineate the intervention's active ingredients in clear operational terms, which should be guided by beliefs explaining why they should be successful [8] . The most common means of translating the program ingredients into practice is through the use of program manuals or software programs in the case of online or computer-based programs. These are also the easiest means of documenting the program's active ingredients. Using good methods to measure implementation involves developing an accurate and valid system for assessing implementation [8] . This should include assessing both the fidelity and dose. Monitoring implementation entails assessing the program's active ingredients throughout implementation. Monitoring implementation can provide greater confidence in program results and provide feedback for improving the program the next time it is implemented [8] . Finally, relating implementation to outcomes involves using implementation data to better understand program effects. This may include conducting separate analyses for sites that implemented the program well compared with sites that did not or comparing participants who received a full dose of the program with those who did not. The advantage of adopting Durlak's steps is that they can be included as part of most evaluation frameworks, including those cited above. The purpose of this paper is to show how these steps could be used to document the implementation of an intervention, the Move to Improve worksite physical activity program. Careful evaluation of the implementation of an intervention may provide valuable information for future implementation and/or translation to other settings and populations.
Methods

Participants and setting
The overall study was conducted at 16 worksites of a large retail organization in the United States and Canada. Using matched-pair random assignment, eight of the sites received the intervention (n = 885) and eight served as control sites (n = 557). Sixty-nine percent of the participants were female, 60% were white, 25% were African-American or Black and 7% were Hispanic or Latino with an average age of 36. All workers were office workers Implementation evaluation in administrative/support positions. Participation was voluntary and all workers at each location were eligible to participate, with the exception of one very large site where we capped participation. Participation at baseline and final cohort were 41 and 61%, respectively. The study was reviewed and approved by the University of Georgia Institutional Review Board. More details on participant recruitment and assignment to conditions have been reported elsewhere [6] .
Define the active ingredients-intervention
Conceptual foundation
The active ingredients of the Move to Improve intervention were based on the conceptual foundation of 'goal setting' and 'social-ecological theory'. Goal setting theory proposes that goals influence behavior via the direction, mobilization and persistence of effort and the adoption of new behavioral strategies to achieve the goal [12] . Ecological theory suggests that interventions should be multilevel and integrate personal and environmental resources (e.g. social support) to increase physical activity [13, 14] . Social-ecological theory when applied to the workplace seeks to utilize the social and communication linkages that exist in the workplace, as well as the structural and management systems that form the operational context. Hence, the intervention had two components: (i) a goal setting component that focused on setting and attaining personal and team goals and (ii) an organizational action component that was designed to activate the social and physical environment to promote physical activity. Within this structure, three active ingredients were evaluated, which included an individual goal setting process, a team goal setting process and environmental supports for physical activity.
Active ingredients
An individual goal setting process was established in order to encourage participants to set weekly goals for 10-min blocks of exercise and/or number of steps taken daily (as measured by a pedometer given to participants upon enrolling). Personal goals were targeted toward meeting or exceeding established public health recommendations for physical activity. These included accumulating >150 min each week of moderate-to-vigorous physical activity [15, 16] and/or >10 000 pedometer steps each day [17] . In order to help participants set goals that were realistic and attainable, each participant was given an intervention manual, which discussed the nature and importance of setting goals as well as how to overcome obstacles to being physically active, reducing temptations to not exercise, how to avoid relapse, how to stay motivated with competing demands and how to remain physically active beyond the end of the program. The purpose of the intervention manual was to help the participant select and commit to a goal, monitor progress toward that goal and identify and overcome obstacles to goal attainment.
The team goal setting process revolved around a 'team competition'. The team competition was chosen because it could activate peer social support and take advantage of the identities and competitive spirits of the various work units within the organization. Participants organized themselves into teams which were headed by a team captain. Team captains volunteered for the role or were informally elected by team members. Team captains provided support and encouragement for physical activity and helped track the team goal attainment. Members of the team were encouraged to exercise together, help their teammates overcome obstacles and provide encouragement for continued activity. Goals were also introduced into the team's activities. Teams publicly reported their goal attainment levels on a poster located in a high-traffic area at the worksite (break/lunch room) and competed for awards based on the percent of members attaining their goals over the course of the intervention. Each member of every team that had 75% of its members reach the goal attainment target (accumulation of >150 min of moderate and vigorous physical activity or >10 000 steps per day at least 9 of the 12 intervention weeks) received an incentive.
Finally, 'environmental supports' including development of a steering committee, demonstration of management support and environmental prompts were put in place to support physical activity. The
steering committee helped co-ordinate program activities and facilitate management support. The need for management support of worksite health promotion programs is well established [18, 19] . This support allowed for increased flexibility among supervisors to enable the team captains to plan, promote and co-ordinate the intervention and participants to attend intervention-related activities. Environmental prompts have been found to be effective in previous worksite studies [20] [21] [22] [23] [24] . Environmental prompts in this intervention were designed to serve as a continual reminder of the goals (i.e. 10 000 steps a day) and ways to be physically active at work (i.e. taking the stairs, parking farther from the building).
Methods to measure implementation
The process evaluation measures were primarily developed to assess implementation of the active ingredients, specifically documenting intervention fidelity (degree to which the protocol was implemented as planned), dose delivered (the amount of the intervention delivered) and dose received (the amount of intervention received by the participants) [25, 26] . Table I delineates how these were operationalized and measured in this study.
The project director met with each site co-ordinator weekly to discuss what was implemented and the extent of implementation. This was primarily used as a measure of fidelity and dose delivered. For example, did a steering committee exist at that site (fidelity)? Were they actively involved in the intervention, performing their duties as planned (dose delivered)? In addition, three questionnaires were developed to collect data from 'site co-ordinators', 'team captains' and 'employees'. Each of these questionnaires asked questions about intervention participation, barriers, support and implementation. The 'site co-ordinator' questionnaire included 17 quantitative items, which used a fivepoint Likert response format [not at all (1), a little, some, a good bit and a great deal (5)]. Site co-ordinators were asked to rate (i) participation levels for team captains and employees (e.g. 'To what extent did the team captains participate in the intervention activities?'); (ii) support levels for site management, team captains and employees (e.g. 'To what extent did site management support the intervention activities?') and (iii) nine potential barriers to implementation (e.g. unclear goals or lack of direction). The 'team captain' questionnaire was the same as the site co-ordinator, with the addition of two questions inquiring about site co-ordinator participation and support. The 'employee' questionnaire included 12 dichotomous (yes/no) items. Three items inquired about participation (e.g. 'Did you read the manual?'), four items about team activities (e.g. 'Did your team set group goals to be more active?'), two items about environmental supports (e.g. 'Did you see signs posted to encourage you to take the stairs?') and three about implementation (e.g. 'Did you receive your incentive in a timely manner?'). These questionnaires were the primary measures of the dose received.
All three questionnaires were administered at the end of the intervention. Every site co-ordinator and team captain was surveyed at their respective worksite, while employees who completed the intervention were randomly selected to complete the questionnaire via phone. Employees were called at their work number and each interview lasted ;5 min and was conducted by one trained interviewer who followed a standardized protocol. If the participant was not reached the first time, a message was left stating they would be called back. After three unsuccessful calls, they were not contacted further. Participation rates for the questionnaires were 100% for the site co-ordinators (8 of 8), 62% for the team captains (59 of 95) and 50% for employees (35 of 70 called-includes those not reached). For reporting purposes, team captain and site co-ordinator responses were divided into high ('a great deal' and 'a good bit'), moderate ('some') and low ('a little' and 'not at all') categories. These data were analyzed using Statistical Package for the Social Sciences (SPSS) Version 15.0.
Monitoring implementation
As part of the goal setting intervention, participants were asked to complete and turn into their team captain biweekly goal assessment sheets that detailed their level of physical activity (pedometer Implementation evaluation 
Relate implementation to outcomes
A key to linking implementation to outcomes is to conduct outcome assessments so that the influence of different levels of implementation can be assessed [8] . Because this project had an individual behavior change (goal setting) component, a team competition and an environmental support component, we examined whether incomplete implementation of these aspects affected the outcomes. The primary outcome measure for the study was physical activity which was assessed using the International Physical Activity Questionnaire (IPAQ) short form [27] and expressed as hourly participation each week in activities rated according to multiples of metabolic equivalents (MET-hour 3 week À1 ). Studies assessing the reliability and validity of the IPAQ have been conducted in 14 centers in 12 countries on six continents using standardized methods. The results demonstrate reasonable reliability and validity, with broad applicability to a wide range of countries and cultures. In this study, physical activity was assessed at baseline, midpoint and end of the 12-week intervention period.
First, an overall rating of the level of implementation of the environmental strategies at each site was devised by the research team. Sites were ranked from highest to lowest based on site co-ordinator, team captains and employees responses to questions about (i) implementation barriers, (ii) participation levels, (iii) support for intervention activities and (iv) overall implementation. These four rankings were averaged to derive an overall ranking for each site. Based on this ranking, sites were split at the median into two categories: high and low implementation (four sites per category). Second, program participants were split into two groups: those who completed 100% of the program as evidenced by completion and returning of the biweekly goal sheets (full participation-six of six sheets returned) compared with those who did not (partial participationfive or less returned).
Latent growth modeling (LGM) [28] was performed using Mplus 4.2 [29] to test the difference in change in physical activity over time between high-implementation sites and low-implementation sites as well as between full participation and partial participation groups. Stage one LGMs were conducted for each group separately for each physical activity level outcome (vigorous or moderate physical activity or walking). For the stage one models, two latent variables were specified for each LGM, initial status (i.e. latent means at baseline) and change (i.e. the slope or trajectory of change across the three time points of the study). Physical activity was expected to increase equally over the three time points, therefore the change structure was specified as linear. The stage one models were combined for stage two LGM tests of differences between the high-versus low-implementation sites and between the full versus partial participation groups on initial status and change in the physical activity variables. In the baseline model, the stage one LGM models were combined and no equivalent constraints were imposed. Next, equivalence constraints were imposed on the initial status variables across the two groups and then on the change variable across the two groups (i.e. high versus low implementation or full versus partial participation). Significance was based on v 2 difference tests between the baseline model in which those parameters were freely estimated in each group and the nested models in which the initial status and/or the change variables were constrained to be equal between the groups. A worsening in model fit of the nested models relative to the baseline model indicated that parameters were different between groups. If the initial status variables across the two groups were Implementation evaluation non-equivalent, then equivalent constraints were removed when testing the equivalence of the change variable.
The chi-square statistic assessed absolute fit of the model to the data and ideally should be statistically non-significant. However, the test is sensitive to sample size, so other fit indices were also used [30] . Values of the comparative fit index (CFI) and the Tucker-Lewis Index >0.90 and 0.95 were used to indicate acceptable and good fit. Values of the root mean square error of approximation <0.08 and 0.06 were used to represent acceptable and close fit. Values >0.96 for CFI in combination with values of the standardized root mean square residual <0.10 results in the least sum of Type I and Type II error rates, especially in sample sizes <250 [30] .
Results
Intervention implementation Personal goal setting
Because the goal setting component was included in a program manual that was given to participants, we are confident that this part of the intervention was delivered in the same manner to each participant (fidelity). According to reports from the site co-ordinator and project director, each employee who participated in the program received a manual, indicating a complete (100%) dose delivered. Of the employees surveyed, 100% reported that they had read the manual and 94% thought the manual was helpful, indicating a high level of dose received of the goal setting component. For purposes of this analysis, a high level of fidelity or dose would be values in the top quartile (>75%), moderate are values in the second quartile (50-74%) and low are values in the third quartile (25-49%).
Team competition
Based on the site co-ordinator and project director reports, 100% of sites had established teams and implemented the competition component of the intervention. This was verified by the team captain survey, again affirming a high level of intervention fidelity. Approximately one-half of participants (51%) returned all the goal sheets, 46% reported meeting as a team during the intervention, 60% indicated their team set goals to be more active and 89% reported they were aware of the activities of other teams at their site. Together, these results suggest a moderate level of success in delivering the intervention dose. Finally, 61% of team captains reported that the other team captains participated at a high level (a good bit or a great deal) with 59% indicating a high level of support for the intervention among team captains. Site co-ordinators, on the other hand, reported lower levels of team captain participation (63% not at all or a little) but conversely reported that 100% of team captains supported the intervention at a high level.
Environmental supports
Steering committee. Six of eight site co-ordinators reported they were able to form a steering committee and five of those six reported that the committee met regularly throughout the intervention, indicating a high level of intervention fidelity and dose.
Management support. The study was approved by management at each site as a prerequisite to conducting the study. Hence, 100% of the sites had upper management support for the program. However, since the program was conducted as part of the ongoing health promotion programs offered to employees, there was no written communication from upper management to document that support. On the surveys, 75% of site co-ordinators and 51% of team captains reported a high level of support from site management.
Environmental prompts. The environmental prompts were produced and printed by the research team and distributed to each study location. As a result, we are confident that the information conveyed was the same across all sites. Eighty-eight percent of the site co-ordinators (seven of eight) reported they were able to post the prompts as planned. Employees reported seeing signs encouraging activity (77%) and checking their team's progress on the poster (80%), indicating a high level of intervention fidelity, dose delivered and dose received.
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Implementation and physical activity Site implementation
There was a significant difference between the models for vigorous physical activity (v 2 = 5.2, df = 1) but not for moderate physical activity or walking (Table II) . Low-implementation sites had a higher initial level (MET-hour 3 week À1 ) of vigorous physical activity (Mean = 16.9) than the high-implementation sites (Mean = 12.2), but initial levels of moderate physical activity or walking did not differ according to implementation level (Table III) . Because initial status for vigorous TLI, Tucker-Lewis Index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; IS, initial status; CH, change; IS À CH, initial status minus change. P-values were computed for models where there was a significant drop in fit from the baseline model. Models where there was an improvement in fit from the baseline are more parsimonious and the preferred models. Significant at *P < 0.05; **P < 0.01. Implementation evaluation physical activity differed between the implementation groups, equivalence constraints of the initial status variable were removed from the model that tested equivalence of change. The high-implementation sites had a greater increase in vigorous physical activity (Mean = 5.4) over the three time points than did the low-implementation sites (Mean = 2.2) (v 2 = 4.9, df = 1), but there was no difference between implementation groups in the change in moderate physical activity or walking (see Tables  II and III) .
Employee participation
There was no significant difference between the models for vigorous and moderate physical activity, however, there was a significant difference for walking physical activity (v 2 = 5.2, df = 1) (Table  II) . Participants who returned all six goal sheets had a higher initial physical activity level (full participation) (Mean = 11.0) than those participants who did not return all of them (partial participation) (Mean = 6.4) ( Table III) . The change variables for both groups were constrained to be equal and included in the best fitting model for each of the physical activity outcomes. Comparisons of this model to the model with no constraints yield nonsignificant results for all the physical activity outcomes. Therefore, whether an employee had full or partial participation had no effect on the change in physical activity over the three time points.
Discussion
This study evaluated the implementation of a worksite physical activity intervention using the steps outlined by Durlak [8] . We were primarily interested in determining whether the level of implementation (fidelity and dose) affected the primary study outcome-physical activity. Although process evaluations are increasing in frequency in the literature [31] [32] [33] [34] , few have addressed fidelity and dose and fewer have examined their affect on the primary outcome [35] . Our results are intended to provide feedback for researchers and practitioners who may refine future implementation and facilitate translation of this intervention to other settings and organizations. Overall, study sites reported a relatively high level of implementation fidelity (degree to which the protocol is implemented as planned), moderate to high levels of dose delivered (the amount of the intervention delivered) and moderate levels of dose received (the amount of intervention received by the participants). With the exception of vigorous physical activity, which was positively influenced by the level of implementation, neither the implementation of the intervention (fidelity) nor employee participation in the intervention (dose received) affected the primary outcome. Because all physical activity outcomes were increased by the Move to Improve intervention when compared with a health education control condition [6] , it appears that lower levels of implementation fidelity were sufficient to increase moderate intensity physical activity and walking (i.e. a threshold effect) but that higher levels of fidelity are associated with larger There was a significant difference between the high-and lowimplementation sites on the initial status of exercise for the vigorous exercise outcome. b There was a significant difference on mean change in exercise over time between the high-and low-implementation sites for the vigorous exercise outcome. There was a significant difference between full and partial participation on the initial status for the walking exercise outcome.
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increases in vigorous physical activity. Since implementation fidelity was largely in control of the site co-ordinator, a dynamic site co-ordinator who closely followed the intervention protocols could have significantly influenced this outcome. No other site variable seemed to be able to explain this affect. Because of increased demand for health promotion programs and sustained or decreased levels of resources to conduct the programs, health promotion professionals are often required to seek alternative means for delivering worksite programs beyond the traditional one-on-one or small group formats. This has resulted in increased interest in and use of other means of implementation that do not require large amounts of direct contact by health educators or other highly trained professionals. As such, interventions or programs that make use of self-help manuals, web-based materials or peer leaders or coaches have become increasingly attractive. Worksite health promotion professionals, and most likely community professionals as well, are becoming increasingly accustomed to conducting programs by 'remote control'.
When health promotion professionals implement a program directly, they can be confident it is being implemented exactly as intended. When that professional gives it to someone else to implement, such as a peer leader or coach, then there is the possibility that, even if carefully trained on proper implementation techniques, the implementation would be modified in some slight way either by omission or by commission. That one degree of separation from the health promotion professional increases variability in the implementation process. If the lay health worker in turn gives the program to the participant to follow through, another degree of separation occurs as the participant may choose to not follow through with parts of the intervention for a variety of reasons. So, as one would suspect, the farther the degree of separation from the original source (in this case the health promotion professional) the greater the variability in implementation.
To an extent that was evident in the Move to Improve study. Intervention fidelity, as defined in this study, was largely within the control of the project team. As the control was moved one degree away to the site co-ordinators and team captains, we noticed greater variability in the way it was implemented (dose delivered). When it was moved an additional degree away, even greater variability existed in the way the participants actually followed the program (dose received). Hence, the process evaluation documented high levels of fidelity, moderate to high levels of dose delivered and moderate levels of dose received.
If this in fact is a phenomena that is likely to occur as a normal part of the implementation of an intervention, then it is essential to understand what impact this has on the outcome of that intervention and, as a result, its impact on translation of that intervention to another setting, population or problem. In the case of this study, there was no significant relationship between the level of participation on the part of the employees and the outcome. Thus it is logical to conclude that participants do not need to completely follow every step to benefit from the program. On the other hand, there was some evidence that the level of intervention implementation did affect the outcome, particularly for vigorous physical activity. This would lead one to surmise that the intervention should be completely implemented in order to be fully effective. Hence, it is recommended that health promotion professionals implementing this intervention to increase vigorous physical activity spend the bulk of their energy making sure the core components are fully implemented and worry less about participants completing the program exactly as directed.
As with most process evaluations, the findings are limited by the data collection methods and samples drawn. Without a continuous presence on site (intervention by remote control), we had to rely on self-reports by the site co-ordinators and team captains. As such, it suffers from the limitations inherent in self-reported data. The measures used were largely single-item measures, making it impossible to determine reliability. Although we attempted to collect data from all site co-ordinators and team captains, we had to take a random sample of participants and recognize that non-participation could have affected the results. Finally, we were unable to Implementation evaluation collect primary data from some sources, site management in this case, and had to rely on secondary sources (e.g. reports from site co-ordinators and team captains).
In conclusion, when translating interventions, it is important to have a clear understanding of the level of implementation and its impact on outcomes. This study was presented as an example of how intervention implementation could be documented and used to draw conclusions that would facilitate future implementation and translation. Future studies on the Move to Improve program and other physical activity interventions are needed to understand the relationship between implementation level and physical activity outcomes and whether or not there are threshold effects.
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